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(54) PHOTOELECTRIC SWITCH 

(57)Abstract: 

PURPOSE: To increase the projection current of a compact and 
lightweight photoelectric switch and to extend a set distance up 
to a detected article. 

CONSTITUTION: A projecting circuit 2 and a light receiving 
circuit 4 are serially connected to a DC power supply circuit 1. 
A current la of constant voltage Vb is supplied from the circuit 

1 to the circuit 2 to emit a projecting element 3, so that the 
projecting current Ic of the element 3 is increased and the 
intensity of light emission is increased. In order to stabilize the 
input voltage of the circuit 4, a constant voltage circuit 6 is 
connected to the circuit 4 in parallel. A current from the circuit 

2 is allowed to dividedly flow into respective circuits 4, 6. 
Consequently the increment of the projection current and the 
extension of a set distance can be attained without increasing 
the power consumption of the circuit 1 capable of most easily 
generating heat while holding the compact and lightweight 
property of the photoelectric switch. 
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CLAIMS 


[Clalm(s)] 

[Claim 1] A photoelectric switch characterized by carrying out series connection of a floodlighting circuit which 
makes a floodlighting element emit light with current from this DC-power-supply circuit in a DC-power-supply 
circuit which supplies power of a constant voltage, and the light-receiving circuit equipped with a photo detector 
which receives light from a floodlighting element of a floodlighting circuit. 

[Claim 2] A photoelectric switch characterized by carrying out parallel connection of the voltage stabilization 
circuit which stabilizes input voltage of this light-receiving circuit in a light-receiving circuit according to claim 
1. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the small lightweight photoelectric switch which made the DC- 
power-supply circuit, the floodlighting circuit, and the light-receiving circuit build in one housing. 
[0002] 

[Description of the Prior Art] The small lightweight reflective mold photoelectric switch used for goods 
existence detection of the distant location is making the main circuit of a DC-power-supply circuit (D. a 
floodlighting circuit (20, apd a light-receiving circuit (40 build in one housing (7*), as shown in drawing 3 . A DC- 
power-supply circuit (V) lowers the pressure of the DC-power-supply voltage Va from an input terminal (8) to a 
constant voltage Vb, and supplies it to a floodlighting circuit (2') and a light-receiving circuit (4'). The parallel 
circuit of a floodlighting circuit (2') and a light-receiving circuit (40 is connected to a DC-power-supply circuit 
(10. 

[0003] A floodlighting circuit (20 is equipped with the floodlighting element (3) of light emitting diode. A 
floodlighting circuit (20 consists of an oscillator circuit for making it synchronize with a light-receiving circuit 
(40, and a drive circuit of a floodlighting element (3). The consumed electric current (average floodlighting circuit 
current) Im which flows in a floodlighting circuit (20 from a DC-power-supply circuit (D is mostly decided by 
the floodlighting current Ih which flows for a floodlighting element (3). A light-receiving circuit (40 is equipped 
with the photo detector (5) which receives the light of a floodlighting element (3). A light-receiving circuit (40 
consists of the amplifying circuit and oscillator circuit of the signal from a photo detector (5). a detector circuit, 
etc.. judges the signal level of a photo detector (5), and outputs goods existence to an output terminal (10). 
Housing (70 is for example, a resin mold package, and is equipped with an input terminal (8). an output terminal 
(10), and a grounding terminal (9). 

[0004] In order to make a photoelectric switch into a small light weight, as for each of a DC-power-supply 
circuit (10, a floodlighting circuit (20. and a light-receiving circuit (40, few circuits of the components mark by 
which most was IC— ized are used. Moreover, in this photoelectric switch, since low pyrexia and low— power— 
ization are desired for a DC-power-supply circuit (10 etc., the consumed electric current of the whole 
photoelectric switch is restricted to about 1 5mA. 

[0005] compared with switching power supply, the voltage stabilizer of the dropper type (series power supply) 
with which there are few components mark and they end uses a DC-power-supply circuit (10 for a 
miniaturization — having — about 30 [ for example, ] — the pressure of the DC-power-supply voltage Va which 
is V is lowered to the rated voltage Vb of a floodlighting circuit (20 and a light-receiving circuit (40, for example, 
the constant voltage of 8V. 

[0006] The 10mA consumed electric current In flows in the light-receiving circuit (40 where the constant 
voltage Vb of 8V is impressed, and cutting down this consumed electric current In that is 10mA is not made on 
circuitry in it. Moreover, in the floodlighting circuit (20 where the constant voltage Vb of 8V is impressed, the 
5mA consumed electric current Im flows. The peak value of the floodlighting current Ih which flows for the 
floodlighting element in this case (3) is about 100mA as 5% of duty ratios, and a floodlighting element (3) emits 
light by the reinforcement proportional to this floodlighting current Ih. The 15mA current la which is the 
consumed electric current of the whole photoelectric switch is made to shunt toward a floodlighting circuit (20 
and a light-receiving circuit (40. and a DC-power-supply circuit (10 supplies it. 
[0007] 

[Problem(s) to be Solved by the Invention] Although it is designed so that the setting distance between the 
goods which the small lightweight photoelectric switch of the above-mentioned structure enlarges floodlighting 
current Ih as much as possible, and can be detected may be extended, floodlighting current Ih has already 
reached the maximum in the reason for the after-mentioned, and increase-izing of setting distance is difficult 
for the present condition. 

[0008] For example, for the DC-power-supply voltage Va, the consumed electric current Im of 30V and a 
floodlighting circuit (20 is [ the consumed electric current In of 5mA and a light-receiving circuit (40 of the 
power consumption of the whole photoelectric switch of drawing 3 ] 30Vx(10+5) mA=450mW as 10mA. Among 
this, there is most power consumption of a DC-power-supply circuit (10 as V (30-8)x15mA = 330mW, and a 
DC-power-supply circuit (10 generates heat most in the amount according to this power consumption. If this 
pyrexia uses a drop power supply (series power supply) with few circuit elements for a DC-power-supply circuit 


(V) at all for a miniaturization, it is an unavoidable place. Moreover, compact mounting of each of a DC-power- 
supply circuit (1'). a floodlighting circuit (2'), and a light-receiving circuit (4') is carried out by the density of the 
degree from which a circuit element does not receive damage by pyrexia of a DC-power-supply circuit (D, and 
small lightweight-ization of a photoelectric switch is attained. 

[0009] In this photoelectric switch, although it is possible in circuit, in proportion to an increased part of 
floodlighting current Ih. especially the calorific valu of a DC-power-supply circuit (D increases, and the 
increase of the power consumption of a photoelectric switch and a possibility of increase [ floodlighting current 
Ih ] that circuit elements, such as IC, may be destroyed with heat increase. Although the problem of pyrexia by 
increase of floodlighting current Ih can make packaging density of each circuit small or can solve it by adding a 
thermolysis means, if it does in this way, a photoelectric switch will large-sized-ize, and the fault used as the 
cost high arises, moreover, the part which increased floodlighting current Ih and a DC-power-supply circuit (V) 
— the big thing of a power supply — being needed — a photoelectric switch — still more — alike — the cost 
high — it large-sized-izes. 

[0010] The place made into the purpose of this invention is to offer the photoelectric switch to which 

floodlighting current can increase while [ small ] it has been lightweight. 

[0011] 

[Means for Solving the Problem] Technical means of this invention which attains the above-mentioned purpose 
are having carried out series connection of a floodlighting circuit which makes a floodlighting element emit light 
with current from this DC-power-supply circuit in a DC-power-supply circuit which supplies power of a 
constant voltage, and the light-receiving circuit equipped with a photo detector which receives light from a 
floodlighting element of a floodlighting circuit. 

[0012] In such a photoelectric switch, it is desirable to carry out parallel connection of the voltage stabilizer to a 

light-receiving circuit, after that a light-receiving circuit is [ of operation ] stable. 

[0013] 

[Function] If series connection of a floodlighting circuit and the light-receiving circuit is carried out to a DC- 
power-supply circuit, the voltage drop (power consumption) In the DC-power-supply circuit which is a drop 
power supply falls, a part for this power can be supplied to a floodlighting circuit, the floodlighting current of a 
floodlighting circuit increases, and the setting distance from a photoelectric switch to goods can be extended. 
Moreover, since the calorific value of a DC-power^supply circuit becomes small and the capacity is 
conventionally made as for it to eye small **, the small light weight of a photoelectric switch Is maintainable. 
[0014] Moreover, if parallel connection of the voltage stabilizer Is carried out to the light-receiving circuit, the 
input voltage of a light-receiving circuit will become fixed, without being Influenced of a floodlighting circuit, 
actuation of existing light-receiving circuits, such as an amplifying circuit, will be stabilized, and the property of a 
photoelectric switch will be stabilized. 
[0015] 

[Example] Hereafter, an example is explained with reference to drawing 1 and drawing 2 . The photoelectric 
switch shown in drawin g 1 is a reflective mold photoelectric switch which built the DC-power-supply circuit (1). 
the floodlighting circuit (2), and the light-receiving circuit (4) in one housing (7). and is characterized by 
connecting a floodlighting circuit (2) and a light-receiving circuit (4) to a serial in a DC-power-supply circuit (1). 
A DC-power-supply circuital ) passes the current la which lowered the pressure of the DC-power-supply 
voltage Va from an input terminal (8) to the constant voltage Vb in a floodlighting circuit (2) and a light-receiving 
circuit (4). The constant voltage Vc whose pressure was lowered in the floodlighting circuit (2) is Impressed to a 
light-receiving circuit (4), and parallel connection of the voltage stabilizer (6) is carried out to a light-receiving 
circuit (4) in order to stabilize this constant voltage Vc uniformly. 

[0016] Most is the circuit of the low power which carries out a low-battery low current drive and a low exoergic 
type with few IC-ized components mark, and that of each of the DC-power-supply circuit (1) of the 
photoelectric switch of drawin g 1 . a floodlighting circuit (2), and a light-receiving circuit (4) is fundamentally the 
same as that of the thing of the photoelectric switch of drawing 3 . and the same sign is given to the 
intersection of drawing 1 and drawing 3 . The photoelectric switch of drawing 1 is explained that the 
photoelectric switch of drawing 1 Is the same power consumption type as the photoelectric switch of drawing 3 . 

[0017] A DC-power-supply circuit (1) lowers the pressure of an input terminal (8) Va. for example, the DC- 
power-supply voltage of 30V. to the constant voltage Vb of 8V, and supplies 15mA current la to a floodlighting 
circuit (2). It Is a drop power circuit as shown in drawing 2 , and a DC-power-supply circuit (1) is equipped with 
the protection diode for antisuckbacks (11). the zener diode (12) which is a constant- voltage element, 
resistance (13), a smoothing capacitor (14), etc. The constant voltage Vb of 8V of a DC-power-supply circuit (1) 
is Impressed to the series circuit of a floodlighting circuit (2) and a light-receiving circuit (4). and the direct 
current voltage of 4V which pressured partially the constant voltage Vb of 8V is impressed to each of a 
floodlighting circuit (2) and a light-receiving circuit (4). In this case, the circuit design of each of a floodlighting 
circuit (2) and a light-receiving circuit (4) Is carried out so that It may operate by rated voltage 4V, and this 
point differs from the floodlighting circuit (2') of drawing 3 . and a light-receiving circuit (4'). 
[0018] The 15mA current la from a DC-power-supply circuit (1) flows as the consumed electric current lb in a 
floodlighting circuit (2) as it is. A floodlighting circuit (2) consists of an oscillator circuit (15) and a drive circuit 
(16) of a light emitting device (3), as shown in drawing 2 . The 15mA consumed electric current lb of a 


floodlighting circuit (2) is 3 times the 5mA consumed electric current In of the floodlighting circuit (2') of the 
drawing 3 photoelectric switch. Therefore, the peak value of the floodlighting current Ic which flows for a 
floodlighting element (3) will be set to about 300mA as 5% of duty ratios, and will be about 3 times the 
floodlighting current Ih of the drawing 3 photoelectric switch. The setting distance to the goods with which the 
luminous intensity of a floodlighting element (3) can detect only the increment of this floodlighting current !c by 
increase and the photoelectric switch is prolonged, actually — the conventional ratio of floodlighting current Ic - 
- [0019] that setting distance increases 1.7 times by the conventional ratio turns out to be by the 3 times as 
many increment as this The voltage stabilizer (6) by which parallel connection was carried out to the light- 
receiving circuit (4) is a parallel circuit of zener diode (23) and a smoothing capacitor (24), and makes 4V 
stabilize the input voltage of a light-receiving circuit (4). To the parallel circuit of a light-receiving circuit (4) and 
a voltage stabilizer (6), 1 5mA current flows from a floodlighting circuit (2). If the consumed electric current Id of 
a light-receiving circuit (4) Is set to the same 1 0mA as the light-receiving circuit (4') of drawing 3 , the 5mA 
consumed electric current le will flow to a voltage stabilizer (6), 

[0020] A light-receiving circuit (4) is equipped with the oscillator circuit (19), detector circuit (20), and output 
circuit (21) for a comparator (18) and a synchronization which judge goods existence for the amplifying circuit 
(17) which amplifies the light-receiving signal of a photo detector (5). and the amplified signal as compared with 
reference level as shown in drawing 2 . Actuation of an amplifying circuit (17) etc. becomes unstable for the 
voltage Vc of 4V the pressure of was lowered in the floodlighting circuit (2) impressed to this light-receiving 
circuit (4) to be unstable, and the reliability of goods existence detection worsens. Then, in order to cancel this 
instability of operation, parallel connection of the voltage stabilizer (6) is carried out to a light-receiving circuit 
(4). Input voltage of a light-receiving circuit (4) is fixed-ized to 4V as a voltage stabilizer (6) is also at the zener 
voltage of 4V of zener diode (23), and actuation of a light-receiving circuit (4) is made stable. 
[0021] The power consumption of the photoelectric switch of drawin g 1 is 30Vx(10+5) mA=450mW, and is the 
same as that of the power consumption of the photoelectric switch of drawing 3 . That is, the drawing 1 
photoelectric switch has the drawing 3 photoelectric switch and the same calorific value, and is mostly formed 
into small lightweight by the same size with the drawin g 3 photoelectric switch. 

[0022] If the current value passed in the floodlighting circuit (2) of the photoelectric switch of d rawin g 1 passes 
10mA current in addition to 1 5mA, floodlighting current becomes twice [ about ] floodlighting current of the 
photoelectric switch of drawin g 3 , and setting distance with goods is prolonged. In this case, 1 50mW of power 
consumption of the photoelectric switch of dra wing 1 becomes less than 450mW of power consumption of the 
photoelectric switch of drawin g 3 , the calorific value of the photoelectric switch of that part and drawing 1 
decreases, and a miniaturization can be attained more. 
[0023] 

[Effect of the Invention] Since it flows in a floodlighting circuit as it is according to this invention, without 
shunting a direct current from a DC-power-supply circuit, increase-ization of the floodlighting current of a 
floodlighting circuit becomes easy, without making the power consumption of a DC-power-supply circuit 
increase, and the small lightweight photoelectric switch of the high performance in which extension-izing of the 
setting distance to goods is possible can be offered. 

[0024] Moreover, the photoelectric switch of the high-reliability by which the input voltage of a light-receiving 
circuit became fixed, without being influenced of a floodlighting circuit, actuation of a light-receiving circuit was 
stabilized, and the operating characteristic was stabilized can be offered by carrying out parallel connection of 
the voltage stabilizer to the light-receiving circuit. 
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